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[57] ABSTRACT 

A routing method for an information distribution system, 
such as an automatic communications distribution system, 
allows substantial content freedom in the formulation of a 
message to the system. The messages are converted to a 
computer-searchable format and are subjected to content 
analysis to identify skills advantageous to responding to the 
messages. In one application, the incoming message is a 
facsimile transmission that is converted to computer- 
generated text information using an optical character recog- 
nition module. The freeform incoming message may also be 
a voice mail message converted using speech recognition 
techniques, or may be a video transmission, electronic mail 
or a Webpage referral. In an application of the method and 
system that includes a response from an agent of the system, 
resume' data indicative of proficiencies of the agents with 
respect to skills advantageous to processing the communi- 
cations are correlated with the identified desired skills for a 
particular incoming communication. Based upon the 
correlation, the incoming communication is routed to the 
appropriate agent. 

24 Claims, 5 Drawing Sheets 
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APPARATUS AND METHODS FOR individuals to possess different call-handling skills, e.g., 

RESPONDING TO MULTIMEDIA agents wimin tne same S rou P who SDCak different languages. 

COMMUNICATIONS BASED ON CONTENT "Specialists" within the call center are important if the 

ANALYSIS center is to have a sufficiently high level of transactional 

5 throughput without training all of the agents to be knowl- 

BACKGROUND OF THE INVENTION edgeable in all areas. 

^ . „ , , Thus, while the traditional call routing approach works 

The invention relates generally to systems and methods weU for environments in which all agents are equally well 

for automatically analyzing the content of multimedia com- quau fied and all of the calls are similar, the approach may be 

munications and responding to the communications based inadequate in other applications. Siemens Corp. has devel- 

on their content. More particularly, incoming communica- 1 0Dec j a skills-based routing approach for such applications, 

tions are routed for response based upon a correlation A call is routed to one of the agents based upon a correlation 

between the content of the communication and certain 0 f the attributes of the agent with identified skills that are 

parameters of a set of connectivity options. advantageous to efficiently processing the call. That is, for 

each call that is to be distributed, skills that are relevant to 

DESCRIPTION OF THE RELATED ART 15 efficient handling of the call are identified and then used to 

The present invention can be implemented in a wide K> ute the cal1 to an appropriate agent. Stored "resumes" of 

variety ofsystems in which the response to a communication the a g ents q»««ify how well the agents are qualified with 

can advantageously depend on the content of the commu- rcs P cct 1 to mee " n S dlffer ? nt requirements of calls. For 

nication.Asimple example ofsuch a system is an informa- , n e ? am .P le ' * S n°, fP ressi f* ° Q f r a P art T ™ y t 

. . 20 identify a skill level from 0 to 9 for each of 250 different 

tion retrieval service, in which the service receives a com- ^ ^ r ^ 

munition from a customer requesting certain information, ences q{ ^ fof ^ ^ handli 

and the service responds by sending the requested informa- of cal]s Fof example) tf a number of agents possess 

tion to the customer. The present invention can be used to SKILL A and SKILL B> but only Qne of the agents ^ 

implement such systems. The preferred embodiment of the 25 possesse s SKILL C, the system might place a higher pref- 

present invention is described m connection with a call ereDce for me olner agenls t0 nandle calls requiring SKILL 

center. A and SKILL B. The preference would increase the chances 

Call centers are organizations set up by companies or that the agent having SKILL C will be available when an 

individuals to handle large volumes of telephone-based incoming call requires SKILL C. The goal of the skills-based 

business transactions. Call centers provide an efficient alter- 30 approach is to match each call with the "best" available 

native to performing business transactions in a face-to-face agent. A somewhat less efficient skills-based approach is 

manner. For example, rather than renting a commercial described in U.S. Pat. No. 5,206,903 to Kohler et al. 

space in a shopping area in order to sell merchandise to the There are a variety of techniques for obtaining the infor- 

general public, a company may mail out catalogs which mation necessary for determining the skills that are advan- 

advertise the merchandise and a telephone number that can 35 tageous to processing a particular call. Automatic number 

be used to order the merchandise. identification (ANI) passes the telephone number of a call- 

'ITiere are many organizational styles for call centers. ing party through a public telephone network to the ACD 

Typically, the necessary telecommunications equipment system. This information may be used to access information 

includes an automatic call distribution (ACD) system that regarding the calling party, as determined by prior commu - 

provides call management. The system may be physically 4 o nications with the party. This caller-specific information 

located on the premises of the company or may be on the may be stored within a database lookup table. Utilization of 

premises of a central service provider, such as a regional a dialed number identification service (DNIS) may also be 

telephone company. The ACD agents may all be employees used to determine call requirements. In a product support 

of the company or may be employees of a business enter- environment, each product may be associated with a differ- 

prise that provides call-handling services to a number of 45 ent phone number, so that the product of interest to the caller 

unrelated companies. Conventionally, ACD agents are may be determined by the dialed number. Interactive voice 

located at offices, but telecommuting agents are utilized as response (IVR) may also be utilized. IVR presents messages 

well. In addition to the sale of retail merchandise, call to the caller, with the caller being prompted to depress 

centers and ACD systems are used for such applications as certain buttons on the phone keypad depending upon call 

product support to provide information regarding products 50 requirements. 

of a company, brokerage call management in the sale of There are concerns relating to these techniques for deter- 
stocks and bonds, and utility customer service call manage- mining call requirements. For example, if ANI is utilized to 
ment for handling questions regarding service and billing. access the calling party's information from a database 
In its simplest form, the incoming calls have little varia- lookup table accumulated from prior communications, the 
tion and can be handled equally well by any of the ACD 55 calling party will be misrouted if the subject matter of the 
agenls. The selection of an agent to handle the next incoming call is different than the subject matter of prior calls. Another 
call may then take a longest-idle-agent approach, which concern is that the subject matter of a call may be outside of 
directs the calls based upon the idle times of the agents. the prepared menu and decision tree of an IVR unit. In many 
However, in many call center environments, the agents are applications, such a situation will result in the call being 
not equally adept at performing all types of transactions. For 60 routed by default to a human operator. However, 24-hour 
example, in a product support facility, different agents may information systems typically do not include a human- 
be responsible for handling calls regarding different classes operator backup after normal working hours. This leaves the 
of products, e.g., a first group is knowledgeable with respect calling party without options. A third concern is that the 
to a word processing program, a second group is knowl- known skills-based routing systems are limited with respect 
edgeable with respect to a database program, and a third 65 to both the type of information that can be conveyed to the 
group is knowledgeable with respect to a spreadsheet pro- system by the caller and the medium for conveying the 
gram. Even within a specific group, there may be a need for information. 
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What is needed is a communications-routing method and with respect to speaking Portuguese, and with respect to a 

system that increase a party's input to a process for effi- specific computer operating system. The determined call- 

ciently processing communication with the party and/or handling skills are then used to find a match to the stored 

providing information to the party. r£sum6 data of an individual in order to efficiently process 

5 the communication. 

SUMMARY OF THE INVENTION In another embodiment, the routing method is used within 

A routing method and system utilize incoming commu- an information distribution system that does not necessarily 
nications having substantial content freedom to determine include human-to-human contact. An incoming communi- 
the routing process for responding to the incoming commu- c alion having significant freedom of message content is 
nication. "Content freedom" is defined as an independence 10 received from a submitting party and is converted into a 
in describing the subject matter that is of interest to the party computer-searchable format. Content analysis of the format- 
submitting the communication. For example, the incoming ted message is then executed in order to determine criteria 
communication may be an electronic mail message, a fac- for conveying desired information responsive to the incom- 
simile transmittal, or a text message originating from a site m g communication. Based upon the determined criteria, a 
on the World Wide Web. The incoming communication may 15 connectivity option is selected from among a number of 
also be a freeform telephone voice mail message, which available connectivity options. A connection with the sub- 
would not be restricted to the dual tone multifrequency milling party is then established in accordance with the 
(DTMF) responses to prompts presented in a decision tree of selected connectivity option. In one application of this 
known call routing systems. In another embodiment, the embodiment, the submitting party is a caller to an informa- 
incoming communication is a video message, such as a 20 tion distribution system and the communication is a state- 
photograph, which is received and content analyzed for ment of a concern, issue, or question. The statement is 
system-recognizable features. The system-recognizable fea- converted into a computer-searchable format and is content 
tures are then used as a basis for determining the means for analyzed to determine the "best fit" within a menu of 
responding to the communication. information-conveying recordings. In a second exemplary 

In the preferred embodiment, the routing method and 25 ^plication, a received facsimile transmission is converted 

system are used to selectively distribute communications to mto , a computer-searchable format and is subjected to a 

individuals of one or more groups. Resume" data indicalive Boolea f n k ^ otd s ™? t0 automatically determine which 

of proficiencies of the individuals with respect to skills one of A va ™ 1 1 of facsun ^ e °P u llons (i.e., connectivity 

advantageous to processing different types of communica- m <W}™™) should be transmitted to the submitting party. In a 

lions are stored. If the system, such as an automatic call 30 thl f d exemplary application the incoming application is a 

distribution (ACD) system, includes a number of distinct vldeo m f sa S e ,n the u form of a P hot °g ra P h that mdudes an 

groups, the resum6 data may be identical for each individual J™^ of a P"? 0 " wh f ose image was previously stored in a 

within a particular group. However, the preferred embodi- looku P table of the * formatl0Q distribution system. A label 

ment individualizes the resume data, so that particular skills „ or other descriptor representative of the person is generated 

of an individual may be used in determining the "best fit" of 35 and used 10 * to m a PP">pnate response to the submitting 

a communication to an individual. party. 

The content of an incoming communication having sub- advantage of the invention is that the routing method 
stantial content freedom is converted to a program- and svsteI ° a " ow freedom of selection with 
searchable format. For example, a received facsimile com- «, res P ect 10 botb the medl " m for lbe communi- 
munication may be converted to computer-generated text « t,on w,th t the , s y slem .(•*• ^ctromc mad, facsumle, 
information using an optica! character recognition (OCR) Web P a 8 e referral or voice mad) and the content of the 
program. Similarly, a voice mail message may be converted communication. The concern, issue or question of a sub- 
to computer-generated text information using speech recog- miUm S ^ «f not fal1 be,ween "» cracks of a prepared 
nition techniques. For electronic mail and Webpage 45 decision tree of an interactive vo.ee response (IVR) system, 
referrals, formatting the content into a program-searchable Consequently, no human operator ^necessary to provide a 
format may be simplified. For example, the header infer- backu P for 'he Processing system. Moreover, caller frustra- 
mation of an electronic mail message may simply be uon resulUn 6 &om a long IVR menu is avoided. Another 
stripped from the message. Reformatting a video message ^vantage of the invention is that the communications are 
may be accomplished by generator "descriptors," such as 50 less t0 u be mls ™ ted . uan ™ uld be tbe °T lf 
labels representative of the system-recognizable features. automatic number identification (ANI) were used to deter- 
. - . - - 77 . mine anticipated caller needs based upon prior contacts with 

A search of the content of a formatted incoming commu- me ca jj er 

nication is executed to determine which skills are advanta- 
geous to processing the communication. In one embodiment, BRIEF DESCRIPTION OF THE DRAWINGS 
the search is a word query of the computer-generated text 55 m ^ „ . „ 

information. The word query may be a Boolean keyword 1 « a ^ctiona block diagram of a routing system 

search in which the keywords are linked by logical opera- ,batmav be to ""Plemenl the preferred embodiment of 

lives such as "AND," "OR" and "NOP' or their functional me mventl0n - 

equivalents FIG. 2 is a functional block diagram of a skills-based 

At least 'partially based upon correlations between the 60 ™ ter . f0r with auton,atic caU d ^ibution system of 
stored resume* data of the individuals and the determined 

skills that are advantageous to processing the incoming FIG - 3 * a flow charl of ste P s for routing an incoming 

communications, the incoming communications are routed communication in accordance with the invention, 

to the individuals on a one-by-one basis. The Boolean search FIG. 4 is a functional block diagram of a multimedia 

may determine that the person who submitted a 65 communications response system of the present invention, 

communication, such as a voice mail message, requires an FIG. 5 is a flow chart of a method performed by the 

individual who is skilled with respect to a database program, response system of FIG. 4. 
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DETAILED DESCRIPTION Prior to input of a message to the second content analyzer 

. .„ r , , t . . t 32, the incoming communication undergoes some conver- 

FIG. 1 illustrates a preferred embodiment of the present siofl If ^ mco * m communication is a facsimile message 

invention. An information distribution system 10 includes from the facsimile device 14? the communication is received 

components that enable the system to distribute commum- s al the circuitry 18 and forwarded to a fax-text 

cations based upon correlations between skills advantageous converter 34. For example, the fax-text converter may be an 

to processing the communications and a selected connec- optical character recognition (OCR) software module that 

tivity option from among various connectivity options. In converts the facsimile transmittal to computer-generated text 

the preferred embodiment, the information distribution sys- information, such as ASCII characters. This conversion is a 

tem is an automatic call distribution (ACD) system. The mode-specific conversion, i.e., the processing is unique to 

ACD system routes incoming communications from cus- the reception of messages from the facsimile device 14. On 

tomers to agents of a call center, and permits outgoing the other hand, processing at a format converter 36 may 

communications from the agents to the customers. include some mode-specific tasks, but preferably the output 

Communications between the information distribution of *e converter 36 is in a format that is consistent for each 

system 10 and remote sites preferably are made in a number , _ of lhe fou ' us / r interfaces 14, 1£20 and 22 that provides an 

of different manners. A public switched telephone network 15 l ° thc converter The consistent format of the 

(PSTN)12isshownasbeingconnectedtoafacsimiledevice l^^£ mbodmCnl &cdltateS C ° ntem ""^ " tbe 

14 and a voice input device, such as a telephone 16. The , . ". . . . . 4 , . 

PSTN is linked to switch circuitry 18 of the information , moon "°S communication from the vo.ce input dev.ce 

..... t * n m / , - 4 . • 16, e.g., a telephone, may be recorded at a conventional 

distribution system 10. While not critical, the switch or- 20 voicc 8 m ' ail dev f ce 38 and converted to text at a voice-text 

cuitry may be circuitry of a private branch exchange (PBX). converter 4a voice-text converter is a second mode- 

The facsimile device 14 and the telephone 16 (or other voice spedfic deyice ^ prQvides aQ input tQ me format mnwrltt 

input device) are user interfaces that enable substantial 36 The voj^.text converter may be a speech recognition 

content freedom for communications between a submitting mo dule that converts the recorded freeform voice mail 

party and the information distribution system 10. As will be 25 message into text information. The format converter then 

explained more fully below, the freeform communications presents the computer-searchable text information in an 

are converted to an appropriate format for executing content appropriate format to the content analyzer 32. For example, 

analysis to determine a routing scheme for the communica- the content-searchable text information may be ASCII char- 

tions or responses to the communications. acters. 

Two additional means of providing substantial content 30 The format conversion at the converter 36 may be less 

freedom for communications between a submitting party significant for electronic mail received from the e-mail 

and the information distribution system 10 utilize an e-mail provider 20, since the incoming message is text information, 

provider 20 and an Internet service provider (ISP) 22. An For example, it may only be necessary to strip a header from 

e-mail message directed to the information distribution the received e-mail message. As previously noted, the pre- 

system 10 via the e-mail provider 20 passes through Internet 35 ferred embodiment of the format converter 36 provides a 

connections 23 to a data gateway 24 of the system. In its consistent format regardless of the source of a message, 

simplest form, the data gateway is a connection to a dedi- An incoming communication from the Internet service 

cated digital line that is leased to the system. However, this provider 22 may be aWebpage referral in the form of e-mail 

is not critical, since any means of transmitting an e-mail or HTML. Regardless, the message received via the ISP 

message to the system may be utilized without diverting ^ undergoes format conversion at the converter 36 to provide 

from the invention. A message from the ISP 22 may be a computer-searchable text information. 

Webpage referral in the form of electronic mail or may be in A second content analyzer 32 analyzes the formatted 

Hypertext Markup Language (HTML). The freeform mes- messages from the converter 36 to identify skills that are 

sage is transmitted to the system 10 via conventional Inter- advantageous to processing the messages. The analysis may 

net connectivity 23. 45 comprise classification, semantic analysis and rule-based 

Another means of directing a message having substantial decision-making with keywords, phrases and grammar- 
content freedom is the use of a video device 26. The video based parsing. The complexity of the analysis performed 
device may be a mechanism for digitally transmitting video will depend on the requirements of each implementation. In 
information of a photograph or other still image. one embodiment, the analysis includes a word query of the 
Alternatively, the video device may be a camera for trans- 50 computer-searchable text information. A Boolean word 
mitting real-time video information that is either continually search may be used, allowing a number of different key- 
processed at the system 10 or is subject to frame capture. words to be linked by logical operatives such as "AND," 
The video information is conducted to a video switch 28 at "OR" and "NOT" or their functional equivalents. As one 
the system 10 via a video network 29. The structure of the example, within an ACD system that is used for product 
video switch is not critical to the invention. 55 support for a company that sells both computer hardware 

As already noted, each of the components 14, 16, 20, 22 and computer software, generic and proprietary descriptors 
and 26 is a user interface that allows substantial "content may be used as keywords. Additional keywords may be 
freedom," i.e., independence in describing the subject matter terms common to frequently asked questions (FAQs) sub- 
that is of interest to the party submitting a communication. milted to the company. Another skill that is advantageous to 
For each of the five user interfaces, processing occurs at the 60 efficient processing of the incoming message relates to the 
information distribution system 10 to allow the content of medium that is to be used to respond to the message. If the 
the message to be analyzed, accommodating the selection of system 10 is an ACD system, responses that require an agent 
a means for responding to the incoming communication to respond via the ISP 22 or the e-mail provider 20 will 
based upon content of the message. In FIG. 1, one content require an agent who is knowledgeable with respect to the 
analyzer 30 is dedicated to video messages, while a second 65 particular mode of response. 

content analyzer 32 is employed when a message is received The content analyzer is typically a content analysis soft- 

from one of the other four user interfaces. ware module and is understood by persons skilled in the art. 
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Such software modules are well known for executing Bool- tions to selected agents at the stations 50-56. The adjunct 

ean word searches of computer databases. Nevertheless, router is a combination of computer software and hardware, 

other techniques may be utilized. For example, the voice- The device may be physically implemented in a stand-alone 

text converter 40, the format converter 36 and the content computer that interfaces with the switch circuitry 18 or may 

analyzer 32 may be combined into a single unit for incoming 5 be physically attached to the switch circuitry. In the pre- 

telephonic communications. A speech recognition module f errec j embodiment, the router is a separate component in 

and content analysis module may be combined in a keyword ortJer t0 f ac i u tate installation and maintenance of the adjunct 

search to identify skills that are advantageous to processing r0 uter. 

the communication. That is, the conversion to text informa- r u *™ * • r a a * a . *u 

tion is not critical to all applications, but is preferred. in , *™ each ACD agent, a resume is formed and stored at the 

r .i_ -j j *ml * 30 skills inventory database 48. A resume is a formal listing of 

Messages from the video device 26 are input to an image . i i_ j- . *i_ 

i a<* -n. ■ i u .u a a * r the skills that an agent possesses, in one embodiment, the 

analyzer 42. The image analyzer searches the video data for , , 6 . * . . - , ... . . 

/ • .1 r 4 r* i -u • resume describes both the level of ability, i.e. expertise, in 

systemrecogmzable features. For example, the image ana- , . .„ _ . . . c c t r 

/ 4 u • c ■ a - a i . ™ ~a ■ each skill and the level of preference that system manage- 

lyzer may match images of individuals to images stored in . <■ . K . . f 

, . \ . tl _ . & r # . i • . t - t „ t, ment has for the agent to handle communications that 

a lookup table at the information distribution system 10. The 1C . . . , .f? . t . . 

r , . . i u i j ■ . _ ,u„* „ A 15 require particular skills versus communications that require 

image analyzer outputs labels, or other descriptors, that are JJ ^ 

received at the first content analyzer 30. The operation of the otner skUAs - 

first content analyzer 30 is similar to the operation described In the preferred embodiment, the skills inventory database 

above with reference to the second content analyzer 32. 48 * implemented using a relational database model. 

For each incoming communication received from one of 20 Therefore, the database may include several tables of 

the user interfaces 14, 16, 20, 22 and 26, the associated definitions, such as a skills table, an agents table and a 

content analyzer 30 and 32 outputs information indicative of resume-details table. 

the skills that are advantageous to processing the incoming Referring now to FIG. 3, a process for utilizing the 

communication. Referring now to FIGS. 1 and 2, this dynamic skillsbased routing is shown. The process includes 

information is received at a skills correlation device 44 of a 25 the setup steps 58, 60 and 62 that establish the conditions for 

dynamic skills-based router 46. A second input to the subsequent incoming communications. A first step 58 is to 

correlation device 44 is the output from a skills inventory generate the skills table. In one embodiment, the skills table 

database 48 that includes resume data indicative of profi- contains a list of all of the valid values for a "skill" relevant 

ciencies of the agents with respect to various skills advan- to handling incoming communications of the ACD system, 

tageous to processing typical incoming communications. 30 A "skill" is a job or area of expertise in which an agent has 

The correlation device determines a "best fit" between the competence or experience. A "skill" may be further defined 

communications-handling skills identified at the content as being unique to an individual or common to various 

analyzer 30 and 32 and the connectivity options available to individuals. This skill commonality may be considered as 

the system 10. In the preferred embodiment, the system is an creating a "team." For example, a team may be formed by 

ACD system and the "best fit" is a determination of the 35 designating a skill as "sales" and assigning a skill level from 

appropriate ACD agent for handling the communication. At 1 to 9, with an agent having a skill level of 1 being 

least partially based upon the resume data contained in the considered a novice and an agent who has achieved a skill 

skills inventory database 48 and the identified level of 9 being considered a team leader. However, the 

communications-handling skills of the content analyzer, the creation of teams is not equal to the static grouping of 

incoming communications are routed to the agents on a ^ conventional communications management methods and 

one-by-one basis. systems. Individual agents may be members of any number 

Typically, the determination of the "best fit" is based upon of teams, provided the skill code for each team is included 

a message from only one of said user interfaces 14, 16, 20, in the agent's resume. The creation of teams by means of the 

22 and 26. However, in some applications of the information generation of a skills table allows system management to 

distribution system 10, more than one mode of message 45 capture the advantages of conventional ACD groups, with- 

transmission may be utilized by a submitting party to convey out the limitations of static grouping, 

a single concern, question or issue. For example, an e-mail In step 60, the agents table is generated. This table 

message requesting information relating to redesigning a contains a list of all of the agents of the ACD system and 

specific item may be transmitted to the system at approxi- stores important data regarding each agent. A ResumeCode 

mately the same time as a video transmission showing the 5 q field is used to access agent resumes. Specifically, associated 

item, the redesign or both. By cross-linking the two with each agent in the agents table is a R6sum6Code field 

messages, the process of determining the appropriate that can be used as an identifier of the agent when the agents 

communications-handling skills is improved. table is queried to look up the skills of the particular agent. 

In the ACD application of FIG. 2, a number of agent The resumS-details table is generated at step 62. This table 
stations 50, 52, 54 and 56 are shown as being connected to 55 details the identifier of each skill in order to reference back 
the switch circuitry 18 described above. With regard to the to the skills table and details the agents ResumeCode to 
incoming communications, the assignment of ACD agents is reference back to the agents table. In addition, the resume- 
based upon the skills correlation determined at the device 44 details table contains skill levels, skill preferences and 
and is controlled by a communications dispatcher 57. In the excluded flags. A skill level is the level of knowledge or 
preferred embodiment, each agent station supports commu- 60 expertise that a particular agent has achieved in a given skill, 
nications with a number of the user interfaces 14, 16,20,22 That is, the skill itself is identified in the skills table 
and 26. For example, each station may include a telephone generated in step 58 and the rating is identified in the 
and a computer that supports facsimile and electronic mail resume-details table. While not critical, the skill levels may 
transmissions, as well as video transmissions and connec- be ratings on a scale of 1 to 9, with 9 indicating the greatest 
tivity via the Internet. 65 level of expertise. 

The dynamic skills-based router 46 is an adjunct compo- A skill preference is a relative weighting of the system 

nent that controls the distribution of incoming communica- management's desire to have a particular agent handle 
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incoming communications requiring a particular skill or inventory database 48 in order to find a "best fit" of skills, 
relating to a particular customer. Skill preferences can be In one implementation of this step, a "skills score" is 
used to reserve uniquely qualified agents for handing com- calculated. A skills score is indicative of the correlation 
munications that require particular expertise. As an example, between the attributes of the agents and the desired abilities 
the first agent may possess three skills: SKILL A, SKILL B, 5 for handling a particular communication. That is, the skills 
and SKILL C. If many other agents have been well trained score is a numeric measure of how well a particular agent's 
to handle transactions requiring SKILL A and SKILL B, but resume* data match the skill expression associated with the 
only the first agent has SKILL C, the system might place a communication. The closer that the skills score is to 0, the 
high preference on SKILL C for the first agent. Thus, only better the match in terms of the goals of system manage - 
when no transactions are enqueued requesting SKILL C will ment. A positive skills score indicates an over-qualified 
the first agent handle calls requesting SKILL A or SKILL B. agent, while a negative skills score indicates an under- 
Skill preferences may be rated on a scale of 1 to 9, with 9 qualified agent. Optionally, there is a preference to utilize 
indicating the greatest preference of system management for over-qualified agents over under-qualified agents. This can 
the agent to handle incoming communications requiring the be ensured by applying a penalty factor if a skills score is 
skill. negative. For example, a negative skills score can be penal- 
Excluded flags may be identified in the resumS-details 15 ized by multiplying the score by a penalty factor of -1000. 
table to denote whether or not a particular skill is an Since the "best fit" is determined by identifying the skills 
"excluded skill" for a particular agent. Excluded skills are score that is closest to 0, the penalty factor will effectively 
skills in the agent's resume" that the agent is not permitted to eliminate routing to under-qualified agents if an over- 
handle under any circumstances. As an example, in a qualified agent is available. 

com mission -based sales organization, it may be necessary to 20 In step 74, connectivity is established based upon the 

restrict certain individuals from handling a type of commu- skills correlation of step 72. The implementation of step 74 

nication that requires proper professional certification. will be according to the business purpose of the information 

After the three tables have been formed in steps 58, 60 and distribution system 10 and the mode of the incoming com- 

62, the skills inventory database 48 of FIG. 2 has the munication. If the incoming communication is from one of 

information necessary for skills-based communications 25 the facsimile device 14, the e-mail provider 20, or the ISP 

routing. This information is accessible by the skills corre- 22, the connectivity may merely be a transmittal of infor- 

lation device 44. In step 64, an incoming communication is mation of the submitting party's concern, issue or question, 

received at the information distribution system 10 of FIG. 1. with instructions as to the mode for responding to the 

The communication is transmitted from one of the user submitting party. The mode may be identical to the mode 

interfaces 14, 16, 20, 22 and 26 or from another device that 30 selected by the submitting party (e.g., a facsimile 

allows substantial content freedom. The content of the transmittal, an e-mail message, or a post on a Webpage). 

message is converted to a computer-searchable format at Alternatively, the responding mode may be different than the 

step 66. The conversion takes place at the video image original mode, such as an agent-to-customer telephone call 

analyzer 42 or the format converter 36 of FIG. 1, as in response to received electronic mail or video message, 

described above. Optionally, the incoming communication 35 If the incoming communication is a telephone call in 

may be a combination of two transmissions from two which the submitting party identified a concern, issue or 

different user interfaces, such as a voice message from the question in a freeform voice mail message and remained in 

voice input device 16 and a video transmission from the a call queue, the connectivity established at step 74 may 

video device 26. The two transmissions arc crosslinked at route the call immediately to the selected agent. On the other 

the system 10 and used in combination to determine which 40 hand, if the voice mail message was recorded and the 

communications-handling skills are relevant. submitting party terminated the call, the connectivity may be 

The formatted content is searched at the appropriate one in which the concern, issue or question is submitted to 

content analyzer 30 or 32. Step 68 of FIG. 3 is a step of the selected agent with instructions as to the mode for 

identifying communications-handling skills. In one responding to the communication. As another alternative, a 

embodiment, a skill expression is generated, as shown at 45 customer of an ACD system initiates a call and inputs a 

step 70. Each incoming communication is associated with a voice message at the voice mail device 38 of FIG. 1, but 

skill expression. The "skill expression" is a simple formal- remains on-line. The customer is on call "hold" while the 

ism for stating the skills that are required or advantageous to routing decisions of FIG. 3 are implemented. If the ACD 

processing the associated communication. As an example, agent or other connectivity option selected by the dynamic 

the skill expression may be DATABASE, 5 AND INPUT, 5 50 skills-based router 46 is presently unavailable, the system 

AND E-MAIL 7. This expresses a requirement for an agent may schedule a call-back to the customer. This may include 

with at least a "5" level of expertise in a database program, an automated identification of the scheduled call-back to the 

who also has at least a "5" level of expertise in data input, customer, with a voice prompt requesting the customer to 

and who has at least a "7" level of expertise with respect to approve or disapprove the connectivity option, 

responding to communications via electronic mail. In addi- 55 In addition to connectivity, the information distribution 

tion to the "AND" operator, "OR" and "NOT" logical system may determine tasks that are submitted to an ACD 

operators may be utilized in a skill expression, or characters agent in addition to the received message. Such a task may 

may be substituted for the three logical operators. be instructions as to the handling of a return telephone call 

Skill expressions may also allow a designation of to a customer. Other information can also be routed to the 

communications-handling skills as being "mandatory" or 60 agent of interest. The source of the information may be a 

"optional." A mandatory skill is a skill that is required for an stored database that is accessed based upon determination of 

agent to process the particular communication. An optional the customer's name, account number or the like. For a 

skill is a skill that system management would prefer an agent video message, the access may be automatically imple- 

to possess for handling the communication, but which is not mcntcd upon recognition of a particular image, such as the 

critical to successful processing of the communication. 65 image of the customer. 

In step 72, the communications-handling skills identified In the preferred embodiment, the adjunct router 46 of 

in step 68 are correlated with the resume data of the skills FIG. 2 includes a report-generating component 76. The use 
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of this component with the skills inventory database facili- converter 106 may generate an ASCII communication hav- 

tates evaluations of the quality of service of the system. In ing a predefined format, where the converted communica- 

the preferred embodiment, agent summary reports, skills tion has generally the same informational content as the 

summary reports, and match analysis reports are generated. incoming communication, at least for the purposes of the 

An agent summary report relates to and is organized accord- 5 response system 100. As described previously, the particular 

ing to activity of particular individuals. This report covers all conversion performed by the media converter 106 depends 

skill expressions for communications handled by the par- on the medium and format of the received communication, 

ticular individual. The report is categorized by selected For example, if the received communication is a facsimile 

agents. The skills summary report is related to skill expres- communication, the conversion may involve an OCR pro- 

sions. This report lists all agents who were on-duty in a time 10 cess. 

period in which an incoming communication having a The media converter 106 sends the converted communi- 

p articular skill expression was handled by one of the agents. cation to a content analyzer 108. The content analyzer 108 

The report is categorized by skill expressions. The match performs certain operations to extract relevant information 

analysis report is related to identified agent abilities advan- from the free form communication. The relevant information 

tageous to processing incoming communications. The match 1S may include information about the substance and format of 

analysis report is similar to the skills summary report, but a desired response, information about the identity of the 

does not provide the breakdown on a per agent basis. The sender of the original communication and information about 

report may indicate the skill expressions that are being a particular time at which the sender would like to receive 

requested most often, and may indicate the level of service a response. The particular operations performed to extract 

provided for each skill expression. 2 o m is information depend on the particular implementation. 

While the method and system have been described pri- For example, the scope of the content analysis may depend 
marily with reference to an ACD system having available on the possible types of responses that can be provided. If 
agents, this is not critical. The method may be utilized in there are relatively few possible responses that can be 
other information distribution systems. For example, a free- provided, then a simple keyword search may suffice to 
form telephone voice mail message may be converted to a 2 s determine which possible response provides a best fit for the 
computer-searchable formal that is content analyzed to content of the communication. On the other hand, if the 
identify the communications-handling skills that are "best possible routes for the communication and/or the possible 
fit" to one of a number of different connectivity options, responses are numerous, a more complex content analyzer 
such as one information-conveying recording within a selec- 108 may be required. A more complex content analyzer 108 
tion of different information -conveying recordings. 30 could implement classification, semantic analysis and rule- 
Similarly, the content analysis of a message received from based decision-making with keywords, phrases and 
the facsimile device 14, the e-mail provider 20, or the ISP 22 grammar-based parsing. Various of these techniques are 
may automatically trigger a responsive return transmittal to known in the art. 

the submitting party. In one such application, a received The content analyzer 108 sends relevant information 

facsimile transmission is converted into a computer- 35 extracted from the communication to the content-based 

searchable format and is subjected to a Boolean keyword router 110. The content -based router 110 compares the 

search to automatically determine which one of a variety of information extracted from the communication with infor- 

facsimile options (i.e., connectivity options) should be trans- mation about the possible responses or connectivity options 

mined to the submitting party. available in the response system 100. The router 110 acti- 

FIG. 4 illustrates a more general block diagram of a 40 vates the connectivity option that provides the best fit with 

multimedia communication response system 100 of the the content of the communication, so that the connectivity 

present invention. The response system 100 receives free- option provides a response. In some embodiments, the router 

form communications from one or more of a variety of 110 may pass the information that was extracted from the 

sources, in one or more of a variety of medium. For example, communication to the selected connectivity option to facili- 

the communication may be a video clip, a photographic 45 tate a more efficient and effective response. In other 

image, an E-Mail message, a facsimile, a voice message or embodiments, forwarding the extracted information may not 

real time voice, or an Internet form or other communication be necessary. The response unit 112 contains the connectiv- 

received from the World Wide Web. A multimedia switch ity options that actually provide the responses to the incom- 

104 controls the routing of the incoming communications. ing communications, based on information or instructions 

The response system 100 also comprises a multimedia 50 received from the router 110. 

messaging unit 102, which may be used to store communi- In the preferred embodiment described above, the 

cations of various media. For example, the messaging unit content-based router 110 comprises a skills based ACD 

102 may store an incoming facsimile communication until router 46 and the response unit 112 comprises a number of 

the response system 100 is prepared to process the commu- agents 50, 52, 54 and 56, where the router 110 selects an 

nication. Thus, the switch 104 may route incoming commu- 55 agent 50-56 to respond to an incoming communication. In 

nications directly to a media converter 106, or it may route another embodiment, the router 110 may determine an 

the incoming communications to the messaging unit 102 for appropriate document or other set of information that can be 

storage. At some later time, the switch 104 can retrieve the sent in response to the incoming communication. In this 

stored communications from the messaging unit 102 and embodiment, the response unit 112 may comprise a database 

forward the communications to the media converter 106. 60 of documents or other information and one or more com- 

Altematively, the media converter 106 can access the stored munication units for sending the selected information to an 

communications directly from the messaging unit 102. appropriate destination. Various other embodiments of the 

The media converter 106 preferably converts each incom- present invention are also possible. For example, the 

ing communication to a common medium. The media con- response unit 112 may comprise a combination of one or 

verter 106 may also modify the format of the communica- 65 more of the following: human agents that are able to respond 

tion. Preferably, the resulting medium and format can be in real time to an incoming communication, human agents 

readily processed by a computer. For example, the media that are able to respond to an incoming communication after 
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some delay, communication units that are able to automati- 
cally respond to an incoming communication by transmit- 
ting stored information, software agents that are able to 
actively seek out information that can be transmitted in 
response to the incoming communication and expert systems 5 
that can automatically analyze provided information and 
provide an intelligent response. The forms of response can 
vary as well. For example, a response can take the form of 
a real time telephone conversation, a call back at some later 
time (possibly specified by user in communication), a fac- 10 
simile transmission, an E-Mail message, a pre-recorded 
voice message, a video clip or other visual information, an 
Internet or other online download, or even a printed docu- 
ment by postal service. The response could also involve the 
provision of commercial products and services. For 15 
example, a response to a communication could include 
sending the user an ordered product, billing a user for an 
ordered product, modifying a database containing informa- 
tion about the user and modifying the parameters of a service 
provided to the user. In addition, more than one type of 20 
response could be provided for a single incoming commu- 
nication. For example, a response may include sending the 
user a document by facsimile and calling the user back after 
waiting a sufficient amount of time to allow the user to 
receive and review the facsimile. 25 

The router 110 can preferably route a communication to 
any connectivity option that is available in the response unit 
112. For example, some communications may lead to a real 
time response by an agent in a call center, while other 
communications may lead to a delayed transmission of 30 
information via E-Mail. A user of the response unit 100 can 
preferably request a particular type of response. For 
example, the user may place a telephone call to the response 
unit 100 and request that certain information be sent to the 
user by facsimile at a specified facsimile number. The 35 
content analyzer detects the substance of this request and 
informs the router 110. Even if a call center agent is 
available, the router 110 will determine information within 
the response unit 112 that provides the best fit with the 
criteria specified by the user, and the router 110 will instruct 40 
the response unit 112 to transmit the information to the user 
by facsimile. 

FIG. 5 illustrates a method performed by the response 
system 100 of FIG. 4. The method begins at an initial step 
200. At a process block 202, the system receives an incom- 45 
ing free form communication. At a decision block 204, the 
system determines whether the incoming communication is 
in a medium and format that is suitable for content analysis. 
If not, the media converter 106 converts the communication 
to a suitable medium and format at a process block 206. At 50 
a process block 208, the content analyzer 108 analyzes the 
converted communication for information that is relevant to 
a response, such as the type of response required, to whom 
and in what medium the response should be sent, and a 
desired time for the response. At a process block 210, the 55 
content-based router 110 uses the information obtained by 
the content analyzer 108 to route the communication to the 
connectivity option that provides the best fit. At a process 
block 212, the response unit 112 responds to the communi- 
cation in an appropriate manner. The process of FIG. 5 ends 60 
at a terminal block 214. 

What is claimed is: 

1. A routing method for distributing communications to a 
plurality of individuals comprising steps of: 

storing resume" data indicative of proficiencies of said 65 
individuals with respect to skills advantageous to pro- 
cessing said communications; 
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enabling reception of incoming communications having 

substantial content freedom; 
formatting original message content of each of said 

incoming communications in a program-searchable 

format; 

searching said original message content of each formatted 
incoming communications to determine which skills 
are advantageous to processing said incoming commu- 
nications; and 

at least partially based upon correlations between said 
stored resume data and said determined skills advan- 
tageous to processing said incoming communications, 
routing said incoming communications to said indi- 
viduals on a one-by-one basis. 

2. The routing method of claim 1 wherein said step of 
formatting said original message content of each incoming 
communication includes generating text information of a 
message submitted in said incoming communication. 

3. The routing method of claim 2 wherein said step of 
searching said original message content includes executing 
a word query of said text information. 

4. The routing method of claim 3 wherein said step of 
executing said word query is a Boolean word search. 

5. The routing method of claim 1 further comprising a step 
of receiving said incoming communications in a form of 
telephonically recorded voice messages, said step of format- 
ting original message content of said incoming communi- 
cations including generating computer-generated text infor- 
mation representative of said voice messages. 

6. The routing method of claim 1 further comprising a step 
of receiving said incoming communications in a form of text 
messages transmitted via a computer network. 

7. The routing method of claim 6 wherein said step of 
receiving text messages is a step that includes at least one of 
receiving electronic mail and receiving text messages origi- 
nating from a site of the World Wide Web. 

8. The routing method of claim 1 further comprising a step 
of receiving said incoming communications in a form of a 
facsimile message, said step of formatting original message 
content of said incoming communications including utiliz- 
ing optical character recognition techniques. 

9. The routing method of claim 1 further comprising a step 
of receiving said incoming communications in a form of 
video transmissions, said step of formatting original mes- 
sage content of said incoming communications including 
utilizing image analysis to generate descriptors in response 
to recognizing image features of said video transmissions. 

10. The routing method of claim 9 further comprising a 
step of associating a video transmission from a submitting 
party with at least one non-video incoming communication 
from said submitting party such that said combination is 
used in said determining which skills are advantageous. 

11. The routing method of claim 1 wherein said step of 
storing r£sum6 data is a step of identifying proficiencies of 
automatic call distribution (ACD) with respect to different 
call-handling requirements. 

12. A routing method for an information distribution 
system comprising steps of: 

receiving an incoming communication having significant 
freedom of message content, said incoming communi- 
cation being from a submitting party; 

converting original message content of said incoming 
communication to a computer-searchable format; 

executing content analysis of said original message con- 
tent in said computer-searchable format, including 
searching said original message content of said incom- 
ing communication for a specific subiect; 
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based upon said content analysis, determining criteria for 
conveying desired information responsive to said 
incoming communication; 

based upon said determined criteria, selecting a connec- 
tivity option among a plurality of connectivity options; 5 
and 

establishing a connection with said submitting party in 
accordance with said selected connectivity option. 

13. The routing method of claim 12 wherein said step of 
converting said original message content to a computer- ]0 
searchable format includes generating computer text infor- 
mation and wherein said step of executing content analysis 
includes implementing a word search of said computer text 
information. 

14. The routing method of claim 13 wherein said step of ^ 
executing content analysis includes a Boolean word search. 

15. The routing method of claim 12 wherein said step of 
receiving said incoming communication is a step of receiv- 
ing a message at an automatic call distribution (ACD) 
system, said step of selecting said connectivity option being 

a selection of an ACD agent having pre-established skills 20 
advantageous to handling said message. 

16. The routing method of claim 12 wherein said step of 
receiving said incoming communication includes receiving 
a voice message and wherein said step of converting said 
original message content includes using speech recognition 25 
to convert said voice message to computer-searchable text 
information. 

17. The routing method of claim 12 wherein said step of 
receiving said incoming communication includes receiving 
one of an electronic mail message or a message transmitted 30 
via a site on the World Wide Web. 

18. The routing method of claim 12 wherein said step of 
receiving said incoming communication includes receiving 
a facsimile transmittal and wherein said step of converting 
said message includes generating computer text information 
using optical character recognition techniques. 35 

19. The routing method of claim 12 wherein said step of 
receiving said incoming communication includes receiving 
video information and wherein said step of converting said 
original message content includes generating descriptors 
using image analysis to recognize features within said video 40 
information. 
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20. A routing system for distributing communications to 
ACD agents comprising: 

memory means for storing resume* data indicative of 
proficiencies of each of said ACD agents with respect 
to skills advantageous to processing calls; 

means for receiving incoming communications having 
substantial freedom of content; 

means, connected to said receiving means, for formatting 
original message content of said incoming communi- 
cations in a computer-searchable format; 

content analysis means, connected to said formatting 
means, for searching said formatted original message 
content of said incoming communications for key- 
words indicative of skills advantageous to processing 
said incoming communications; and 

correlation means for selecting among said ACD agents to 
handle said incoming communications in response to 
correlations between skills of said ACD agents as 
indicated within said stored resume" data and skills 
advantageous to processing said incoming communi- 
cations. 

21. The routing system of claim 20 wherein said means 
for receiving incoming communications includes a voice 
message recorder, said formatting means including a speech 
recognition device. 

22. The routing system of claim 20 wherein said means 
for receiving incoming communications includes a network 
connection for receiving at least one of electronic mail and 
transmissions from a site on the World Wide Web. 

23. The routing system of claim 20 wherein said means 
for receiving incoming communications includes a facsimile 
machine, said formatting means including an optical char- 
acter recognition device. 

24. The routing system of claim 20 wherein said means 
for formatting said original message content includes an 
image analyzer responsive to a video transmission received 
by said means for receiving incoming communications. 

***** 
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